This paper designs two molds based on stainless steel X39CrMo17-1, and studies their thermo-mechanical behavior through finite-element simulation on SolidWorks. Based on the simulation results, detailed analysis was carried out on the following aspects: the fluid distribution on the edge of each mode in a hot blowing cycle, the temperature distribution during the injection of thermoplastics, as well as the mechanical properties like deformation and stress resistances. The results show that, the two molds had no significant difference in air flow behavior at 30 bars; the variation of the airflow velocity field was less pronounced on the inner wall; the thermal stress was homogenous in both molds; the drawing rate on the inner wall was much higher than that on the outer wall; the two molds had no significant elastic deformation under 150kN. Overall, the designed molds can keep the crystallization temperatures of the polyethylene terephthalate (PET).
INTRODUCTION
Since the invention of the first machine in 1872 by brothers John and Tsiah Hyatt [1] , injection molding is the most commonly used process industrially for shaping thermoplastics, and even thermosetting, of all the types of finished objects [2] . An injection-molding machine consists of a plasticizing unit, a clamping unit (in which the mold is fixed) and a control unit. This process is used to manufacture hollow bodies. This perform is then hot deformed by an air jet and pressed against the walls of the mold, it can be manufactured by extrusion (extrusion blow molding) or by injection (injection blow molding) [3] . The injection mould is one of the essential parts that fill many functions, in particular that of giving the raw material a final shape [4] .
The materials used for the manufacture of thermoplastic injection molds are mainly steels selected according to the manufacturing process adopted for the mold and the conditions of use (solicitations, interactions with polymers...). The increase of mechanical properties results in the addition of alloying elements which can be harmful. Stainless steels play a high role in large areas: Mechanical industry, agribusiness, chemistry, medicine…etc. [5] [6] [7] [8] .
This work is based on a numerical modeling and simulation of mechanical properties of a mold in stainless steel X39CrMo17-1. This study is carried out by simulation software SolidWorks, and the various tests performed during the simulation are: Study of the distribution of the fluid during a hot blowing cycle, thermal study during the operation of a mold, study of mechanical properties such as the resistance to deformation and supported stress.
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STUDY AND DESIGN
A mold is composed of 2 distinct parts, a moving part and a fixed part. These names are made according to their uses on an injection molding machine. The fixed part is the molded nozzle does not move. She will be in contact with the bridge during each cycle. The mobile part, or being located at the ejection, will be subject to a displacement in translation, from their nominations. Journal homepage: http://iieta.org/journals/rcma 02 liter molds) designed using SolidWorks software. To do this, we started with the geometry of the part in 2Dusing the sketch tools, then creating the volume to generate the model in 3D. Indeed, the material used in this study is a stainless steel type X39CrMo17-1 for both molds ( Figure 1 ) and polyethylene terephthalate for bottles ( Figure 2 ). Our molds have a parallelepiped shape with two imprints composed of two symmetrical parts. The dimensions of each part of the two molds are shown in Table 1 . 
Design and sizing of molds and bottles (01 and 02 liters)

Thermal behavior of blowing
The thermal behavior of the different geometric models has been studied. This last consists of injecting compressed air into the volume at a temperature of 80 °C and under pressure of 30 bars. In addition, a triangular mesh type was chosen to follow the evolution of the distribution of the airflow on each point of the surface of the inner walls of the various molds.
Mechanical behavior of the different molds
The development of computer techniques has allowed a massive use of modeling tools for the design and production of manufactured products. In this context, the mechanical behavior of the different molds has been studied, with the aim of quantifying their mechanical resistance. To do this, a compression test on a pressure force of 150 KN was carried out as industrial practices. Simulation model was established through the analysis on relevant constraints, such as Von Mises strain and deformations. Through its results, the injection of the air flow under a pressure of 30 bars, resulted in the distribution of the latter over all the volume occupied by perform (bottle 01) as shown in (Figure 3a) . As a result, it is clearly visible that the distribution of the concentric velocity fields was found to be greater than that distributed along the perimeter.
RESULTS AND DISCUSSION
Thermal behavior of blowing
So that the injection of air fills all the cavity of the mould, there is a turbulent movement of the fluid which is translated as a depressurization air flow as shown in (Figure 3-a-c) . Therefore, the speed and depression at seems to change from about 401,560 m/ and 29 bars respectively under a temperature of 293,20 K. Through these results we note no significant difference in the behavior of the air flow of the two molds, in other words, the air velocity and depression look very similar in different molds (401,560 m / and 29 bars). This is very interesting, the same output speed caused relevant point of adhesion of PET film with stainless steel mold [9] [10] [11] [12] .
However, the thermal behavior of the internal cavities of the different molds 01 and 02 liters respectively as shown in Figure 4 . Indeed, the blue color means that a zone is less deformed against the red color means the most deformed area. As a result, the injection of an area flow under a temperature of 353 K resulted in a homogeneous thermal distribution of stresses in all the volume occupied by the different molds 01 and 02 liters respectively. Figure 5 shows the variation of the temperature of the perform as a function of time. To do this, the distribution of the heat flux was studied around a point located at a distance of 40mm from the thread (point corresponds to the median node of the mesh). The temperature variation increases linearly as time increases. There is a good agreement between the external temperatures predicted numerically at the end of the heating phase the error on the temperature is less than 5 %. In addition, we can see that after 3 s of maintenance, the internal temperature of the perform becomes higher than the external temperature. This phenomenon of temperature inversion is due to the fact that the outer wall of perform is, while the diffusion of heat in the thickness of perform tends to increase the temperature of the inner face.
We can note also from draw ratio (ratio between the initial radius and the final radius) at the inner wall of the perform is much greater than that of the outer wall. Consequently, the stresses induced during the shaping appear higher beings at the level of the internal wall. Its probably due to of conduction between a surface of outer perform (PET) and the surfaces of mould. From the simulation keep on figure 6 , the results reveal that the minimum and maximum stress distribution varied in the order of 2.225.104 N/m 2 and 3.27.106 N/m 2 respectively. Its show also two area the first with low stress and deformation is in the molds, whereas, the high stress is applied in the top of mold, As an explanation, it can be concluded that the various molds produced have a large tolerance range, which justifies the latter having a high resistance under applied pressure reach (150 KN). While the maximum deformation distribution changes at 4.938 * 10-4 mm. this value of deformation which occur on the top of mould (red area figure 6-b) is still in the elastic domain of the material [13] [14] [15] [16] .
Mechanical behavior of the mold (02 liter)
The evolution of the minimum and maximum stress distribution according to Von Mises is depicted on Figure 7 -a. the stress values varies from 1.693.10 3 N/m 2 to 3.405.10 6 N/m 2 . However, it is noted that the maximum stress always remains below the elastic limit of the material X39CrMo17-1 (3.405.10 6 N/m 2 < 6.10 8 N/m 2 ). While the maximum of deformation on the top of mold was recorded is 4,922*10 -4 mm. A very similar behavior of the distribution and deformations displacements under compressive stress of the different molds 4.938*10 -4 mm and 4.922*10 -4 mm. We note also the materials X39CrMo17-1 and the new geometry is available for made the new mold of 2 liter, this concept mold of X39CrMo17-1 present a higher mechanical resistance than first mold and same thermodynamic properties. 
CONCLUSIONS
The purpose of this works is to study of design and dimensioning of two molds to see 01 and 02 liters. The thermo-mechanical behavior of different molds was studied by the finite element method using SolidWorks software, the main results obtained indicating: • No significant difference of the air flow behavior in both molds at a pressure of 30 bars. • The variation of the airflow velocity fields was less pronounced on the inner walls of the perform. • The distribution of thermal stresses homogeneous in all the volume occupied by the different molds (01 and 02 liters). •The drawing rate (ratio between the initial radius and the final radius) on the inner wall of the perform is much higher than that on the outer wall.
• No significant deformation of the elastic deformations of the different molds under a load of 150 KN.
RECOMMENDATIONS
For more investigation for this study some works complementary aspects seem necessary as:
(1) Non-local volume approach to take into account the effect and the presence of geometric defects on the fatigue behavior.
(2) Study the parameters of electrochemical impedance measurements linking the amount of surface (locally exposed) by cyclic mechanical loading.
(3) Technological study and feasibility implementation of a machining process of a digital model four perform on mold.
